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INTRODUCTION

The objectives of this report are to summarize the results of the 2003 Pacific heming stock
assessment programs for the Arctic-Yukon-Kuskokwim Region (AYK), review 2003 management
strategies and harvesis in all AYK commercial and subsistence herring fisheries, and present
harvest projections and general management strategies for the 2004 fishing season. The commercial
fishing districts addressed in this report are: Security Cove, Goodnews Bay, Cape Avinoi, Nelson
Island, Nunivak Island, Cape Romanzof, Norton Sound, and Port Clarence (Figures 1 and 2).

The Alaska Board ol Fisheries established threshold biomass levels for all districts with the
exception of the Port Clarence District. When the herring biomass for specific districts are below
threshold levels commercial harvests are not to be allowed. Commercial exploitation rates are
limited to a maximum of 20% in all areas. In the Nelson Island and Cape Avinof Disincts, the
Board of Fisheries has further restricted exploitation rates to protect subsistence harvests. All AYK
herring districts open und close by emergency order anthority. The Nelson Island, Numivak Island,
Cape Romanzof, and Norton Sound herring fisheries were designated limited entry status in 1987.
A moratorium to new entry was placed on the Goodnews Bay herring fishery starting in 1997. In
Norton Sound, two spawn-on-kelp fisheries are allowed, an open pound spawn-on-kelp fishery, and
a wild spawn-on-kelp fishery. In the Nunivak Island District, a cooperative purse seine fishery was
established beginning in 2000. In addition, all AYK commercial herming districts, except Secunity
Cove and Port Clarence, are designated as superexclusive use areas,

A total biomass of 70,627 tons of heming was estimated to have been present in the surveyed
portion, excluding Porl Clarence, of the AYK herring districts in 2003 (Tables 1 and 2). The
biomass distribution by district is presented in Figure 3. The 2003 return was above the 5-year
average (1998-2002) of 62,781 tons. The combined biomass of all districts was comprised of
2.9% recruit heming (age 5 or less), 70.2% middle-aged heming (ages 6-8) and 26.9% older
herring (ages 9 and older). Ages 6 and 7 were the dominant age groups in all AYK districts
comprising 63.9 % of the biomass. In numbers of fish, the percentage of recruits (age 5 or less)
was 5.4%, the lowest recruitment percentage ever recorded in the AYK.

The 2003 hermng harvest for the AYK was 2,945 tons (Tables 2 and 3), below the most recent 5-
year average of 5,674 wns, and was the second smallest harvest since 1994, The harvest distibution
by district is presented in Figure 4. Most of the harvest was sold as sac roe product, except for 21
tons sold as bant in the Norton Sound District (Table 2). No waste herring was reported. The 2003
total exploitation rate for the AYK was 4.2% (Table 2), the lowest rate since 1994, Exploitation
rates, In areas with a commercial fishery, ranged from 0.4% in Goodnews Bay Distnct 1o 16% in
Nelson Island Distnict (Table 2). The Security Cove District did not have a commercial fishery m
2003,

Poor market conditions have focused the need for a high-quality product. Fisheries in the northeast
Bering Sea are also the last fisheries to occur and fisheries occurming further south, for the most
part, have satisfied maket needs. Roe recoveries in the sac roe harvest ranged from 8.4% in the
Nunivak Island District to 10.9 % in the Cape Romanzof District (Table 2). The combined roe

recovery for the AYK i 9.8%.



The 2003 estimated exvesse] value for the AYK was §461,000, well below the most recent S-year
average (1998-2002) of $1,059,400. The value of the Region's commercial herring fishery has
declined dramatically since the high value years of 1996 (Table 2), with the decline having been the
most pronounced since 2001. The decline is likely anributable to the combination of the poor
market value of herring and increasing fuel prices which have resulted in fishers seeking other
available employment opportunities in the area. In 2003, the price paid to fishers inseason varied
through out the region, including incentives, ranged from $150 per ton for 11% roe content in the
Norton Sound Area to $200 per ton for 11% in the Kuskokwim Area. These prices do not include
post season adjustments made by the buyer or local Community Develop Quota Groups. This is
compared to $200 per ton in 2000 and $200 1o $500 per ton in 1999,

A total of 150 permit holders participated in AYK sac roe herring fisheries during the 2003 season,
120 in the gillnet fisheries, 29 in the Nunivak Island purse seine cooperative, and 1 in the Norton
Sound Macrocysns kelp fishery (Table 4). Participation decreased in all districts except Goodnews
Bay when compared to 2002. The number of AYK herring fishers participating in 2003 was well
below the most recent S-year average (1998-2002) of 400 fishers, and the lowest since the fishery
developed in the late 1970s. In the Norton Sound Distrniet, one permit holder participated in the
open pound spawn-on-kelp fishery. In the Security Cove District, no fishers participated. In
general, permit holders participating in the Security Cove fishery come from the Togiak District
once that fishery concludes. In recent years, the Togiak District fishery has typically finished
prior to the opening of the commercial fishery in the Security Cove District. In 2003, the Togiak
Distriet fishery overlapped with the peak spawning activity in Security Cove District. As a result,
there was no interest from the fishers or buyers in the fishery.

Biomass projections are made for each district using postseason escapement cstimates, historical
mean rates of survival, current mean weights for each age class, and assumed recruitment rates for
each age class (Wespestad 1982). The projected 2004 spawning biomass of the northeastern Benng
Sea heming stocks (Security Cove to Norton Sound) is 62,922 tons, with an allowable commercial
harvest of 12,381 ons (Table 5). The 2004 projected biomass is 89% of the observed 2003 biomass
of 70,627 tons (Table 2).

Vanability in survival rates and aenal survey assessments of biomass and deviations from the
assumed survival or recruitment rates may result in the observed biomass being either above or
below the biomass projection. As an example, observed biomass estimates may be greater than
expected if there are large numbers of recruit herring in 2004. Harvest levels may be adjusted
inseason according 1o observed hemng spawning biomass. If aenal survey methods cannot be used
1o determine heming abundance, stock abundance will be assessed using mformation from the
projected biomass, test and commercial catches, and spawn deposition obsenvations. In accordance
with the AYK harvest strategy, the commercial fishery will not target newly recruited age classes.



STOCK STATL'S
Assessment Methods

The timing of the spawning migration of herring in the northeastern Bering Seca is influenced by
climate and oceanic conditions, particularly the extent and distribution of the Bering Sea ice pack.
Most herring appear soon afier ice breakup, which generally occurs between late-April and mid-
June. Spawning usually begins in the Security Cove District and progresses in a northerly direction.
In some areas, spawning may continue into July. In most AYK districts the spring spawning
migration timing appeared to be carly in 2003. The timing of the herring runs in the Kuskokwim
Area in 2003 were among the earliest on record based on historical commercial harvests and
spawning timing documentation. The early arrival of herring into the Kuskokwim Area may have
been the result of abnormally warm climatic conditions in southwestern Alaska during the wanter of
2002-2003. Also, water temperatures in the Bering Sea dunng March and April were above
average, and the Bering Sea ice pack had migrated north of Cape Newenham by the end of March.

Aenal survey techniques have been used since 1978 in the Bering Sea herring fisheries to estimate
herring spawning biomass (Lebida and Whitmore 1985). However, biomass estimates from aerial
surveys in the AYK are often difficult to obtain because of poor survey conditions caused by
unfavorahle weather, ice conditions, or turbid water. Herring school surface areas are recorded in
538 fi* relative abundance index (RAI) units. In the AYK, RAI units are converted to biomass
based on water depth. Because purse seine gear is nceded to estimate the conversion factors and
purse seine gear use is limited in the AYK, conversion factors developed in the Togiak District
were used. Ground surveys are conducted in some districts to obtain information on the distribution
and density of kelp beds and herring spawn deposition.

During 2003, 71 acrial surveys totaling 58.9 hours of flight time were flown in the AYK Region: 2
(1.3 hours) in Security Cove, 3 (2.4 hours) in Goodnews Bay, 0 in Cape Avinof, 5 (1.9 hours) in
Nelson Island, 3 (2.4 hours) in Nunivak Island, 0 in Jacksmith Bay, 1 (0.5 hours) in Cape
Romanzof, 13 (33.1 hours) in Norton Sound, and 0 in Port Clarence. Poor weather conditions
limited the number of surveys flown in the Kuskokwim Area in 2003.

Gillnets are the only legal gear in the majority of the AYK, with the exception of Norton Sound
where a portion of the harvest is normally taken using beach seine gear and Nunivak Island where a
cooperative purse seine fishery 1s allowed. Additionally, Norton Sound recently established an open
pound spawn-on-kelp fishery and a wild spawn-on-kelp fishery.

Herring from variable mesh gillnet' (VMG) catches and commercial catches were sampled to
estimate age, sex, size, and sexual maturity, and to note the occurrence of other schooling fishes in
the Goodnews Bay, Nelson Island, Cape Romanzof, and Norton Sound Districts. Commercial
samples only were collected in the Nunivak Island and Cape Avinof Distmicts. VMG samples only
were collected from the Security Cove District. An attempt was made to sample at least 420 herring
from each commercial gear type, district or subdistrict per week. The sampling goal for department

! The floating variahle-mes pillnet (VMG) is 100 ft (21 m) in Jength and 10 fi (3 m) in depth and consists of four 25
£t (8 m) panels with stretch mesh sizes of 1.5, 2.0, 2.5, and 3.0 inches (38, 51, 64, and 76 mm).



test fish catches was to sample a minimum of 60 hernng per day or 420 per week from each district
or subdistrict captured using VMG, A total of 8,911 herring from commerc:al gillnet, subsistence
and VMG test catches were sampled during the 2003 season. Age composition for Nunivak Island
and Cape Avinof was estimated using samples from Nelson Island and Secunity Cove, respectively.
In most distncts, fishers, in cooperation with the Department, provided catch samples for roe
quality evaluation by industry representatives. Participation by fishers in collecting samples,
processor evaluation of samples, and the flexibility of fishers to fish on short notice helped to
INCTease roe recoveries.

Spawning Populations

Security Cove District

Since 1981, lhomass estimates in the Security Cove District have ranged from 2,300 tons in 1987 to
8,267 tons 1n 1981 (Table 1). The projected herring biomass for 2003 was 4,590 tons. Two aerial
surveys were flown in the distnel (May 2 and May 3) to estmate herring biomass and ahserve
spawning activity. Both surveys were flown under acceptable conditions. The largest biomass,
10,600 tons, was observed on May 2. Two spawns, for a total of 3 miles were observed in the
district.

The Department's test fish crew sampled 1,020 herring caught with VMG. Ages 6 and 7 comprised
almost 68% of the samples. Recruit herring, ages 2-5 represented 3.4% of the returning population
(Figure 5). A summary of the age composition of the returning population is found in Figure 6.

Goodnews Bay District

Since 1980, biomass estimates in the Goodnews Bay District have ranged from 1.213 tons in 1980
to 6,896 tons in 1999 (Table 1). The herring biomass projected to return to thes district in 2003 was
5,186 tons. T'wo acceptable aerial surveys were flown over the district one each on May 2 and May
3. The May 2 aenal survey documented 8300 tons of herring biomass and one spawn for 0.25
miles in length. The survey conditions were rated as fair. The observed biomass exceeded the
preseason biomass estimate of 5,186 tons. As a result, the 2003 guideline harvest was increased to
1,700 tons. A second survey on May 3 observed 2,600 tons of herring hiomass and one spawn less
than one mile in length. Four other attempts to fly surveys were made between May 4 and May 9.
Poor weather and poor survey conditions resulted in unacceptable surveys.

The Department's test fish crew sampled 1,614 herring caught with VMG, Recruit herring, ages 2-
S, represented 4% of the returning population (Figure 5). Ages 6 and 7 domnated the return m
numbers of fish (31.8% and 33.9%, respectively). A summary of the age composition of the
returning population is found in Figure 6.



Cape Avinof District

Since 1985, biomass estimates in the Cape Avinof District have ranged from 1,125 tons m 1987 to
4,600 tons in 1997 (Table 1). The herring hiomass projected to return to this district in 2003 was
3.812 tons. The distnict consists of shallow mud flats where turbidity, caused by wind and wave
action, often limits visibility. The last year in which the herring biomass was estimated by survey
was 1992, when 3,446 tons were observed. In other years, the preseason projection or commercial
harvest rates have been used to estimate herring biomass. No acceptable surveys of the Cape Avinofl
District were flown in 2003, Aerial survey conditions in this district are typically classified as poor
because of turbid water conditions. The estimated 1otal returning biomass was based on the
preseason projection of 3,800 tons,

Test fishing with VMG was not conducted by the Department in Cape Avinof because of a lack
of funding. Since 2003 was the first year VMG samples were not collected in Cape Avinof; another
area’s VMG samples had to be used as a surrogate, In order to determine which area’s age
composition most closely matched Cape Avinof's, the 2002 percent age compositions by number of
fish for Nelson Island, Goodnews Bay, Security Cove were compared to Cape Avinof, Security
Cove's VMG samples were determined to be the best fit and were used to estimate Cape Avinof's
age class composition for 2003 (Figure 7).

Recruit herring represented 3.6% of the spawning population (Figure 5). Ages 6 and 7 herring
dominated the biomass (Figure 6) and the return in numbers of fish. Age 9 and older heming
comprised 20% of the biomass.

Nelson Island District

Since 1985, biomass estimates in the Nelson Island District have ranged from 2.385 tons in 1991 to
9,500 tons in 1985 (Table 1). The herring biomass projected to retumn to this district in 2003 was
5,120 tons. Five aerial surveys were flown over the district between May 14 and May 21, Survey
conditions were rated as poor to unsatisfactory. The peak observed herring biomass of 1,450 tons
was documented on May 21 under poor to unsatisfactory survey conditions. Five spawns for a
combined 6 miles in length were ohserved during aerial surveys of the distriet. The management
strategy for the Nelson Island district is to prosecute the commercial fishery once a threshold
biomass of 3,000 tons is observed. In the absence of nerial surveys under acceptable conditions, the
commiercial fishery was prosecuted after spawning was observed and the guideline harvest was
based on the prescason biomass estimate,

The Department's test fish crew sampled 1,676 herring caught with VMG. Recruit herring, ages 2-
5, represented 8.5% of the returning population (Figure 5). Ages 6 and 7 dominated the return in
numbers of fish (41.6% and 22.9%, respectively). A summary of the age composition of the
returning population is found in Figure 6.



MNunivak Tsland District

Since 1983, biomass estimates in the Nunivak Island District have ranged from 422 tons in 1990 10
6,000 tons n 1986 (Table 1). The herring biomass projected to return to this district in 2003 was
5,182 tons. Five aenal surveys were flown in the Nunivak Island District between May 15 and June
2, 2002. Survey conditions ranged from fair to unsatisfactory. The peak observed herring biomass
of 5,038 tons was documented on May 13 under fair to poor survey conditions. Three spawns of
approximately 2 miles in length were observed during aerial surveys of the district.

Test fishing with VMG was not conducted by the Department in the Nunivak Island District
because of a lack of funding. Age composition of the Nunivak Island herring biomass was
estimated using VMG samples from the Nelson Island District. Recruit herring represented 8.7% of
the spawning population (Figure 5). Ages 6 and 7 herring dominated the biomass (Figure 8) and the
return in numbers of fish. Age 9 and older herring comprised 20.5% of the biomass.

Cape Romanzof District

Due to excessive water turbidity in the Cape Romanzof area, it is typically not possible to
estimate herring hiomass using aerial survey techniques. Herring biomass has been estimated
using a combination of information from aenal surveys, test and commercial catches, spawn
deposition, and age composition. A single aerial survey was flown during the 2003 season on
May 16. No estimate of a herming biomass could be calculated because of poor aenal survey
conditions. The estimated 2003 prescason biomass ranged between 2,898 and 3.644 tons. Test
fishing with VMG has been conducted since 1978 to determine distribution, timing, and relative
abundance of spawning herring, and to collect samples for age, sex, size, and relative maturity
information,

The Department's test fishing crew sampled 527 herring caught with VMG. Recruit heming, ages 2-
5, represented 6,7% of the returning population (Figure 5). Ages 6 and 7 dominated the retumn in
numbers of fish (58.9% and 19.4%, respectively). A summary of the age composition of the
returning population is found in Figure 6. Qualitative spawn deposition surveys began on May 13.
Artificial substrates were placed in the same general spawning locations as in previous years.
Spawn deposited on the substrates was removed and weighed daily at low tide. Daily removal of
spawn allows measurement of new spawn deposition and decreases the potential of spawn loss

due 1o wave action and desiccation.

In 2003, the run was approximately seven days earlier than average. Although the Department’s
crew had arrived early (May 9), a significant spawning event occurred prior to their arrival and
was missed. Fresh hermng carcasses and spawn were observed on the beach dunng the initial
walk to set up spawning platforms, which occurred on May 11. The first spawn most likely
occurred around May 8 and may have been the major spawning event of the season. All
spawning platforms were in place by May 13. Spawn was deposited on the spawning platforms
on May 18, 20 and 21. On May 18, 323 grams of spawn was collected from spawning platforms.
This was the highest measured amount of the season. The total amount of spawn collected dunng



the study was 508 grams. This is the lowest amount that has ever been documented by the study.
However, the spawning event prior to the arrival of the crew was missed and would have
increased the platform spawn weight.

Norton Sonnd District

Since 1978, herring biomass estimates in the Norton Sound District have ranged from 5,291 tons
in 1978 to 57,974 tons in 1992 (Table 1). The herring biomass projected to return in 2003 was
25,312 tons. The peak aerial survey took place on May 24 when approximately 31,310 tons of
herring were observed. Most of the herring were observed north of Unalakleet in the Cape Denbigh,
Norton Bay, Elim, and Golovin Bay Subdistricts. This was above the 25,312 tons of herring that
was projected. Weather was good to fair for most of the aerial surveys. The primary spawning was
thought to have taken place between May 15 and 20. A total of 47.9 miles of spawn were observed -
throughout the fishery.

The Department's test fish crew sampled 2,712 herring caught with VMG. Recruit herring, ages 2-
5, represented 3.7% of the returning population (Figare 5). Ages 6 and 7 dominated the return in
numbers of fish (47.9% and 29.3%, respectively). A summary of the age composition of the
returning population is found in Figure 8.

Port Clarence District

Generally, the presence of ice, poor water clarity, or poor weather has prevented aerial surveys in
this district. In addition, herring identification is difficult because of the large numbers of saffron
cod, whitefish, and other pelagic species typically present in the area. The record biomass for this
district of 1,652 tons was sighted during an aerial survey in 1992 (Table 1). No surveys were flown
in the Port Clarence District during the 2003 season.

SUBSISTENCE FISHERY

Pacific herring are an important component in the diets of many Yukon-Kuskokwim Delta village
residents. Subsistence herring harvest surveys have been conducted amnually in Yukon Delta
villages and sporadically in Kuskokwim Delta villages since 1975. Subsistence Division has
conducted subsistence surveys during several years since 1990 in the Nelson Island and Nunivak
Island Districts (Pete 1990, 1991, 1992, 1993). However, herring subsistence surveys have not been
conducted in the Nelson Island District since 1996 or in the Nunivak Island District since 1993
(Table 6). Available data suggest that Nelson Island villages harvest approximately 110 tons of
herming annually (Pete 1992). :

During 2003, an estimated subsistence harvest of 6.0 tons of herring was harvested by 34 fishing
families from Hooper Bay, Chevak, and Scammon Bay (Table 6). In addition, 17 families
harvested 500 pounds of herring spawn-on-kelp (fucus) for subsistence purposes. A total of 205



mail-out questionnaires were sent to households in the communities of Hooper Bay, Chevak, and
Scammon Bay. A total of 48 (23%) households responded. The subsistence harvest and effort
figures represent only the harvest, which was reported. Therefore, the reported harvest is a
minimurn estimate since not all fishing families were contacted and not all households who
received questionnaires returned them.

The Department sampled 409 herring for biological data fom the subsistence harvest in the Nelson
Island District. Age 6 hemring comprised 48.4% of the subsistence samples. The samples consisted
of 14.4% recruit-aged herring (< 6) and 6.0% age > 9 herring.

COMMERCIAL FISHERY

Security Cove District

There were no commercial openings in the Security Cove District in 2003. Generally, permit
holders participating in the Security Cove fishery come from the Togiak District once that fishery
conclades. In recent years, the Togiak District fishery has typically finished prior to the opening
of the commercial fishery in the Security Cove district. In 2003, the Togiak District fishery
overlapped with the peak spawning activity in the Security Cove District. As a result, there was
no interest from the fishers or buyers in the fishery.

Goodnews Bay District

The total herring harvest was 35.8 tons with an average roe content of 9% (Tables 2 and 3). One
processor purchased herring from 12 permit holders who made 41 deliveries in nine periods from
May 9 through May 14 with 50.5 hours total fishing time (Tables 4 and 7). Harvests ranged from
no harvest on May 13 and May 14 to 8.7 tons on May 10 and May 11 (Table 7). Overall
recoverable roe percentages ranged from 7.2% on May 9 to 10.7% on May 12 and May 13. The
estimated exvessel value was $4,600. The exploitation rate was 0.4% of the available biomass
(Table 2) based on the preseason biomass projection of 5,186 tons. Fishing was discontinued after
May 14 due to lack of processor interest. Contributing to lack of processor interest was the decline
in fishing effort and low volume of harvest in the district.

A sample of 357 herring was taken from the commercial harvest. Ages 7, 8, and 6 hering
comprised 24.1%, 16.0%, and 14%, respectively, of the harvest (Figure 6). Recrmits (< 6)
comprised 0.6 % of the harvest, age > 9 hemng made up over 45% of the harvest.

Cape Avinof District

The total herring harvest was 175.6 tons with an average roe content of 10.5 % (Tables 2 and 3).
Omne processor purchased heming from 22 pemmit holders who made 135 delivenies in thirteen



periods from May 15 through May 22, with a total fishing time of 74.5 hours (Tables 4 and 7).
Harvests ranged from 0.4 tons on May 15 to 46.1 tons on May 17 (Table 7). Overall recoverable roe
percentages ranged from 9.7% on May 18 and May 19 to 12.6% on May 20 (Table 7). The
estimated exvessel value was $36,100. The exploitation rate was 4.6% (Table 2) based on the
preseason biomass projection of 3,812 tons.

A sample of 543 herring was taken from the commercial harvest. Ages 7, 6, and 9 herring
comprised 30.2 %, 17.7 % and 13.6 %, respectively, of the barvest (Figure 6). Recruits (< 6)
comprised less than 1 % of the harvest, age > 9 herring made up over 27 % of the harvest .

Nelveon Island Disirice

The total harvest was 816.5 tons of herring with an average roe content of 10.8 % (Tables 2 and 3).
One processor purchased herring from 44 permit holders who made 355 deliveries in fourteen
periods from May 14 through May 21, with a total fishing nme of 77,5 hours (Tables 4 and 7).
Harvests ranged from 0.5 tons on May 14 to 143.4 tons on May 19 and May 20 (Table 7). Overall
recoverable roe percentages ranged from10.1 % on May 1R and May 19 1o 13,1 % on May 14
(Table 7). The estimated exvessel value was $187,500, The exploitation rate was 16 % (Table 2)
based on the preseason biomass projection of 5,120 tons.

A sample of 413 herning was taken from the commereial harvest. Ages 9, 10, and 7 herring
comprised 22%, 16.7% and 15.0%, respectively, of the harvest (Figure 6). Recruits (< 6)
comprised less than 1% of the harvest, age > 9 herring made up over 43.4% of the harvest.

Nunivak Island Disirict

The Nunivak Island cooperative commercial purse seine herring fishery opened on May 12 and
remained open until May 18 (Table 7). Fourteen landings were made for a harvest of 229 tons of
sac roe herring with an overall recoverable roe content of 8.4 % (Table 7). Twenty-nine of the
registered 30 permit holders participated with one buyer and one purse seine vessel in the
cooperative (Table 7). The estimated exvessel value was §7,157. The exploitation rate was 4.4 %
(Table 2) based on the prescason biomass projection of 5,182 tons.

A sample of 607 hemng was taken from the commercial harvest. Ages 6 and 7 hermng compnsed
45.6 % and 25.5 %, respectively, of the harvest (Figure 8). Recmits (< 6) comprised 3.5 % of the
harvest, age > 9 herring made up overl1.4 % of the harvest

Cape Romanzof District
A 1wtal of 81 tons of Pacific herming were harvested by 11 fishers, with an average sac roe

recovery 10.9% (Tables 2 and 3). The entire catch was sold as sac roe hermng. The 2003
commercial fishery consisted of 14 fishing periods between May 13 and May 20 for a total



fishing time of 64 hours (Tables 4 and 7). Fishing gear was restricted to one 50-fathom gillnet
per vessel up until the 10th commercial opening, which occurred during the afternoon high tide
on May 18. Because of the small number of fishers participating in the fishery, managers allowed
fishers the opportunity to use two shackles of gear (100 fathoms of gillnet). Few fishers took
advantage this opportunity because most did not have extra gear. The estimated exvessel value of
the 2003 harvest was approximately $8,000 (Table 2), The inseason price for herring sac roe was
approximately $150 per ton at 11% roe recovery, including incentives, One company purchased
herring and was represented by three tenders during the fishery (Table 4). The overall
exploitation rate of herring was estimated postseason 1o be approximately 2.5% of the available
biomass (Table 2).

A sample of 293 herring was taken from the commercial harvest. Ages 10, 12, and 13 heming
compnsed 20.8, 17,7 %, and 12.6 %, respectively, of the harvest (Figure 8). Recruits (< 6) were
not present in commercial sampled fish. Age > 9 herring made up 81.1 % of the harvest (Figure
6).

Norton Sound District

Sac Roe
The total harvest of sac rog hernng was 1,587 fons of herring with an average roe recovery of

10.5% (Table 2 and 3). An additional 21 tons of herring was purchased as bait (Table 2). This was
the third lowest harvest in the history of the fishery. In Subdistrict 1, a total of 262.4 tons of herring
was harvested at 10.7% average roe recovery. In Subdistrict 3, a total of 1,324.6 tons were
harvested at 10.4% average roe recovery. Buyers reported harvests with a 10% reduction due to
water content. Consequently, staff converted the reported harvest back to wet weights, which has
been the standard of reporting weight in Norton Sound for comparison purposes. There were 31
gillnet fishermen (Table 4) who made at least one delivery during the season. This ranked as the
lowest effort in the history of the Norton Sound sac roe fishery. No beach seine permit holders were
present in Norton Sound in 2003 due to marketing problems.

Two companies were present on the grounds during the 2003 season with 1 processor and 4 tenders
registered (Table 4). Based on final operations reports, it is estimated the average price advanced
for a short ton of 10% roe herring was $150. The total value of the herring harvest to the sac roe
fishermen was approximately $217,320 based on the reported poundage with a 10% reduction due
to water content. This averages out 10 $4,724 35 for each fisherman making a landing. The 2003
season ties with the 1998 season as the second Jowest in terms of value for the Norton Sound

herring fishery (Table 2).

Spawn-on-kelp
Permit holders wishing 1o participate in the Macrocystis spawn-on-kelp open pound fishery were

required 1o register with the Nome Fish and Game office by April 16. Two permit holders
regstered as participants in the Macrocystis fishery. One fisher deployed kelp during the 2003
season. A total of 1,750 pounds of kelp was harvested. No price information is available at this
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time. The department announced one commercial wild spawn-on-kelp opening on May 30, No wild
kelp was harvested.

A sample of 779 herring was taken from the commercial harvest. Ages 10, 12, and 7 hemng
comprised 302 %, 17.2 %, and 10.3 %, respectively, of the harvest (Figure 6). Recruits (<% 6)
were nol present in commercial sampled fish. Age > 9 herning made up 74.6 % of the harvest
(Figure §).

Port Clarence District

There has not been a commercial sac roe fishery i the Port Clarence District since 1988 because
buyers have not been present in the district. A small bant fishery with a harvest of less than 10 tons
occurs in most years. However, there was no bait fishery in Port Clarence in 2003,

ENFORCEMENT

The Division of Fish and Wildlife Protection (FWP) was present in Goodnews Bay, Nelson
Island, and Cape Avinoff Districts this year. Most fishers complied with fishery period opening
and closing times and buyers were imely and accurate with verbal reporting of purchases. Two
individuals in 2003 were cited i the Cape Avinof District for commercial fishing after a peniod
closure. There was no Fish and Wildhife Protection officer on the grounds in Norton Sound or Cape
Romanrof Districts in 2003.

OUTLOOK AND MANAGEMENT STRATEGY FOR 2004

Projections from postseason escapement estimates suggest that the 2004 spawning biomass for
northeastern Bering Sea herring stocks (Security Cove to Norton Sound) will be 62,922 tons, with
an anticipated allowable harvest of 12,381 tons (Table 5). The methods for projecting herring
returns m the AYK region are described in Hamner and Bromaghin (1999). If the retumn is as
expecled, a small reduction in biomass will be observed in all districts. This decline is primarily
caused by natural mortality of the older year classes.

Variability in the quality of aenal survey assessments of hiomass and deviations from the assumed
survival or recruitment rates may result in the observed biomass being either above or below these
projections. Therefore, guideline harvest levels may be adjusted during the season according to
observed heming spawning biomass. If determining hemng abundance using aerial survey methods
1s not possible, stock abundance will be assessed using information from the projected biomass, test
and commercial catches and spawn deposition observations. In addition, in accordance with the
AYK Region harvest strategy, the commercial fishery will not tarpet newly recruited age classes
(age 2 through age 5 herrng). In all disincts, the Department will work cooperatively with fishers
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and buyers to optimize roe recovery. Declining market conditions are expected to continue affecting
harvests, effort, and value in 2004. Tn each district, the occurrence and length of fishing periods will
depend on inseason abundance estimates, roe quality, spawning activity, weather conditions, fishing
effort and processor interest.

Security Cove Disorict

The 2004 projected return to the Security Cove District 1s 9,698 tons, A 20% exploitation rate
would result in a harvest of 1,940 tons (Table 5). Commercial fishing will not be allowed unti] the
observed biomass reaches 1,200 tons, or significant spawning activity is observed. Apes 7, 8 and 9
are expecied (o comprise 74.5 % of the returming biomass (35.4 %, 30.5 % and 8.6 %, respectively),
Age 9 and older herring are expected (o comprise 31.2 % of the biomass,

Goodnews Bay District

The management strategy for this district will be similar to that planned for Security Cove. The
season will open and close by emergency order when a biomass of 1,200 tons, or significant
spawming activity is observed. The 2004 projected retwrn of herring to the Goodnews Bay District is
7,744 tons. A 20% exploitation rate would result in a harvest of 1,549 tons (Table 5). Ages 8, 7, and
9 herring are expected 1o dominate the biomass, contributing 33.7 %, 29.4 %, and 13.4 %,
respectively. Age 9 and older herring are expected to comprise 33.3 % of the biomass.

Cape Avinof District

The 2004 projected biomass for the Cape Avinof District is 3,369 tons (Table 5). Either significant
spawning activity or a biomass of 500 tons must be observed before the commercial herring season
can be opened. The exploitation rate will be no greater than 15% because of the limited database for
this area and 1o ensure the subsistence fishing priority. A 15% commercial exploitation rate would
result i a harvest of 505 tons. Ages 7, § and 9 are expected 10 compnse 73.6 % of the returmng
biomass (35.7 %, 30.7 % and 9.3 %, respectively). Age 9 and older heming are expected to
comprise 30.8 % of the biomass,

Nelson Island Disrrict

In the Bering Sea Herring Fishery Management Plan, 2 minimum biomass threshold of 3,000 tons
for the Nelson Island District. The inseason estimate of herring biomass must exceed the threshold
level before a commercial fishery can be allowed.

The spawning biomass projected to return in 2004 to the Nelson Island District is 5,085 tons (Table
5). At an exploitation rate of 20%, minus 200 tons for subsistence harvest, the commercial harvest
will be 817 tons.



To provide additional protection for the subsistence herring fishery, the following guidelmes will
be followed:

1. Two hundred tons of the exploitable biomass will be set aside for subsistence.

2. Periodic closures of the commercial fishery will be scheduled, during which only
subsistence fishing will be allowed.

3. Several important subsistence use areas occur throughout the district, including the waters
around Cape Vancouver. Specific areas may be closed to commereial fishing 1o insure the
adequacy of subsistence harvests.

4. The Department will by all available means, including acting on input from local
residents. imsure the adequacy of subsistence herring harvests during the commercial
fishing season.

Ages 7, 8, and 10 are expected to dominate the returning population, contributing 39.8 % and 23.7
%, and 9.3 %, respectively. Age 9 and older herring are expected o comprise 29.1 % of the
biomass.

Nunivak Isiand District

The biomass of herring projected to return in 2002 to the Numivak Island District is 4,739 tons. A
20% exploitation rate would result in a harvest of 948 tons (Table 5). The commercial season will
open when the hiomass reaches 1,500 tons, or when significant spawning is observed. Ages 7, 8,
and 9 are expected to dominate the returning biomass, contributing 39,7 %, 23.6 %. and 9.3 %,
respectively. Age 9 and older herring are expected to comprise 29 % of the return.

Cape Romanzof District

The projected biomass for 2004, based on limited data, is expected to range from 3.000 to 4,000
tons with a midpoint of 3,500 tons. At a 20% exploitation rate, the guideline harvest based on
this projection would range from 600 to 800 tons with a midpoint of 700 tons (Table 3). Since
waler turbidity in the Cape Romanzof area generally prevents aenial observations of herring,
spawn deposition and test and commercial catch rates will be nused to determine the timing and
duration of commercial fishing periods. Ages 7, 8, and 11 herring are expected to dominate the
biomass, contributing 56.9 %, 21.0 %, and 53 %, respectively. Age 9 and older herring are
expected to comprise 6.2 % of the return.

Norton Sound District

The hiomass projected to return in 2004 to Norton Sound is 28,787 tons. A 20% exploitation rate
would result in a harvest gujdeline of 5,737 tons (Table 5). A maximum of 320 tons of herring are
reserved to allow for the pound fishery to harvest a maximum of 90 tons of product (combined
weight of hermng roe and kelp) (SAAC 27,965). This Jeaves 5,437 tons for sac roe harvest. The



beach seine harvest is, by regulation, 10% of the sac roe projected harvest, or 544 tons. Inseason
assessment of herring biomass will supersede projected biomass for management of the Norton
Sound herring fishery, except where weather prevents obtaining an inseason estimate,

The 2004 herning fishery will be opened by emergency order and the fishery will close by
emergency order when up to 20% of the available hermming biomass has been harvested. Vaned
harvest rates may be applied to individual subdistricts based on biomass distribution, roe quality,
weather, and sea ice conditions. Ages 7, B and |2 are expected to dominate the retuming biomass
(44.6 %, 29.7 %0 and 9.2 %, respectively). Age 9 and older herring are expected to comprise 22.6 %
of the return.

Port Clarence District

Cenerally, the Department does not project an outlook for the Port Clarence fishery because of the
lack of data on Port Clarence herring and the limited scope of the fishery. The guideline harvest of
165 tons was established by the Board of Fisherics in 1981, This harvest guideline 1s based on two
years of research conducted by the Departrient in both the Port Clarence and Kotzebue Districts.
Even though this gmdeline has not appeared in the regulation book since 1984, it still represents the
best estimate of harvestable biomass

REGULATION PROPOSALS FOR JANUARY 2004 BOARD MEETING

Three regulation proposals from the public dealing with the AYK hernng fisheries will be taken
up at the January 2004 Board of Fisheries mecting. Two of the proposals arc attempting to
address the impact of poor market conditions on herming fisheries. Proposal A origimated as a
petition to open the entire Cape Romanzof District to commercial fishing. Presently, only
Kokechik Bay within the district is open to fishing. If more area is open to fishing, there may be
an wncrease 1n fishing effort and harvest. Proposal number 142 asks to rescind the superexclusive
use designation for Goodnews Bay District, Again, this proposal may result in an increase in
participation in the fishery. Proposal number 123 would allow a herring bait fishery during the

CDQ crab fishery.
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Table 1. Pacific herring estimated biomass in the northeastern Bering Sea, Alaska, 1978-2003.

Hemmyg {tons}

Security Grodnews Cape Melson Munivak Cape Worton Pomt Total Y ear
¥'ear Cove Hay Avinni Island lsland Remanzof ' Sound Clarence Biomass  Averape’
|478 133 441 - 595 BOS 2876 529 - 16,788
1879 21495 7.8 - 5982 . 2976 T.716 - 45,524
1940 1213 213 - 3,952 . 2976 8377 - 18,731
1081 1267 4,160 ) 3,968 14 4,850 23,360 . £33
1982 5071 1640 . 3.968 4,850 10,403 . 33,951
1983 f,393 3,187 . 7275 7, G %512 24,841 . 55,092 331,065
1984 5,071 4079 = ILo23 6,605 6,063 21,478 - 56,019 40,326
1085 4,30 4,300 000 4500 " 5,700 7,000 20,000 ‘ 51,400 £3.437
1986 3,700 F 3,00 * - 7.300 ¢ 6,000 7.500 28,100 - 55,600 48,77(
1987 2300 2000 ° [ 225 £.100 4400 7,200 23 ai2 57332 51,024
1988 4,904 4479 4,108 7,152 2,500 ° o, LK1 3304 RS 64,757 85700
1989 2330 4,040 2,780 " 3320 £20 3 400 15,081 = 43,970 57,034
1 45l 2,650 2577 2.020°° 1705 41 4,500 15384 - 54258 54,612
1581 4434 4387 2,083 2,385 3,900 4,500 41854 " 4,540 55,183
1992 .17 55m 3346 5375 5,703 4,500 57.974 1,652 Bl R9F 36,573
1941 6,905 6211 1p37* 4,944 5,176 4,000 45,549 ik T7.533 63,885
1954 7,018 §670° 257" 5,564 4971 5,000 37,R20 92 69,550 66,440
| ps 6,702 * L210¢ 3.627° 7.754 4579 " 4,000 T - ALBAG 71.55¢
158 667 6315 4,500 " 6,638 " CHL F i 6,000 27.307* . 61822 74,637
1997 a.640 © 4752°" 4,600 © 7.0 3801 ¢ 5,000 ¢ 47,791 . THARS 74,063
1998 4017 ° 4064 ° 4287° FRET 7 4500 ° 52033 - T0R1E T1.410
1009 5,241 6,806 5,585 " 6,655 3319 3g00" 2334 3 63,500 T1.866
20430 3237 6,348 3210 " 4E571" 34E7 3,500 * 32,680 - 59,134 70,716
2001 5206 iTs- 1486 " 6,057 5,657 2700t 26,305 - 55,168 68,611

2002 4,748 55t j401 ¢ 6,130 sAnR 3,600 27,064 . 35,088 I
2007 10,600 8300 I8 &,130 ¢ 182" 16451 32015 . 70,627 62, 7R)

* Biomass estimate based on jimited aeril survey informeuoen, spawn deposition, age compositine, and CPUE from commercial and
test fiahenies,

* Avesape of tot] biomasy for preceeding 3 years

¥ Umncceptable aertal mrvey conditions for extimating herming blomass, thersfore projected biomass or some other mothod of estimasing
hamasy was used.

* Hioemass listad for Cape Romanzo! iy midpoim (or estimated range of 4,500 10 5,500 tons

" Hiomass listed for Cape Romanzof is midpaint for estimated range of 4.000 to 5,000 tons.

! Biomass lsied for Cape Romaneof is midpomt for enimated range of 3,300 10 4,300 tons,

! Biomass fisted for Cape Romanzo! s midpoint for estimated range of 3,000 to 4,000 wons.

* Riomiss listed for Cape Romarzo! s midpoint for estimated range of 2,400 1w 3,000 tons.

' Biomass listed for Cape Romunzol is midpoint for sstimated mnge of 3,169 to 4,202 tons.
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Table 2. Estimated hiomass and commercial harvest of Pacific hemng m northeastern Bering Sea fishing districts,

Alaska, |5594-2003.

Hervest (o) Estimaed
Estimated Value Explotustion
Yeat Dzt Piemmes (1om) Sar e Fair Wasis Trual Roe % {§ a |,00F Rate (%)
2003 Secuzily Cova " 10, 60 . . - - - .

Goodmews Bay 4304 3e i ¢ 38 &0 if 04

Cape Avinaf 3E12" 17 il 0 178 s 364 4.6

Medscan [eland 6130 7 il o BT lo.p 1§78 16D

Mimrvalk Island 5182 s q o % 4 13 44

T Fusmmpzes( 5 6ES " Bl p o il 1] g 15

Meren Sound 32918 1.587 1 0 | 408 .5 111! 4.8

Tostal 10,627 1uid 31 i 31 944 [K] 461 4.3
pliE Seeurmy Cove 4,748 [T 3 ] [T [E] ] N |
Goodhews Bay 53529 " 13 <] o 13 8.7 I 0.2

Cape Avinnf 1487 " T o 0 T 9.6 E 13

Medsom lalund 6,130 1] 0 ] L] 04 i1 155

Missiad Ielaid t4m 7% o [i] 176 14 [t 14

Cape Romemmal 1400° 106 ] L} (1:] S8 ¥ 1B

Momop Sound =7 D&E 1058 £ [\ [Rrs] jiL6 } o 43

Towl L5 0ER 2473 fi7 i 2 540 [ L2313 4.5
001 Securay Cove 5 206 1,024 o ] 1024 o7 1o 18,7
(inodnews Hoy 5,795 45 1 {1 45 1.2 & o

Capr Avinof 3,486 * i b o 1) 4K i b

Weelznn Island 6,057 * 6TH 5} o &% 10.4 i 1312

Sumbvak: 5l 1657 . . N . . .

Cage Romrea! 70! 57 B0 0 17 T4 H] EY |

MNorton Soimd 26,305 * 2345 f ] 3 235 1.8 144 ° | %1

Toewnl 55 166 4,780 20 1] 4,360 1.6 563 7.9
20 Seewrity Cove 57 284 15 0 294 L] ) 7
Graodnews Bay 6,348 1 | I 20 9.2 3 Ll

Cape Avinaf 1210 70 7 il 3 6 1 1.5

Mlafuerny st 4,672 * 754 52 | L1t 2K | 54} 7.3

Munivak Ishand 1,487 4] i ] ' 9.9 13 ]

Cape Romarenf 3,500 ° 313 157 (/] 00 a] 77 143
Morton Sound 31680 84T L] _]15 4 45T 5.4 B9 - 13T

Tom! 549,134 6252 26 17 6.55] 5.5 | 265 [T
1999 Secunly Cove [T 1,018 56 ] 1,072 1.0 513 304
Goodnews Bay 6,896 1332 33 2} L 364 L3 01 IBE

Cxpe Avinaf 3545 " 516 1% o £33 114 ks 4.0

Helsen 1tland 6,655 1,267 w7 ] 1, se 11.2 430 05

Wumivak likand * iile - . = . . - :

Cape Rommnzof 3,500 57 155 1] 533 (i 137 4.0

Nisrton Sound 34114 3702 43 4 2780 1614 G1E 1.0

Total 63 _HIH T 417 B 7 6l 109 1956 120
1998 Securty Cove 4,017 * 1,013 1] 0 1,013 iLS F &l 253
Goodnews Hay 4,064 ° E3 @ o 31 113 118 05

Cape Avinof 42574 H56 ] ] 656 116 142 15.3

Nelson Ishisd 16" 1250 0 [ 1,250 118 X4 I'7.5

Husnbvak |sland AT I ] ] 202 b ] rl 54

[Cape Romanzof 4,5l 617 LT [/ FAE] 160 11 a2

Monon Sound £ 033 2 624 ) [ 2,832 8.2 o * 51

Toul TR RIS 7,192 11K 1] 7.310 102 L15% 8.3
1997 Security Cove 4,640 " 484 3 E [=F] 115 Fri] 19.2
Grksdnews Bay 4,75 [ L] ¢} o E0S 42 el | 1%

Cape Avioed 4,600 1 687 o ] 687 11.5 157 14,8

Helaos lslend 7,800 0 T a '] Tk 127 148 L |

Napivak Island 3801 * il o a f - - o

Cape Romumzof s0ag Fi ] n o K79 o2 1EA T4
Morton Sownd 47,79 1,709 263 3 3.976 a9 all B}

Toal TH 454 T.742 266 i ROLT 1.1 | 62 12
(L Secunty Cosve CETY 1,795 CE E] 1,859 11.6 [IeI] 371
Gngdnews Bay 6315 1.191 13 0 1,204 125 fos 18.1

Cape Avioof £, 500 20 0 ] 20 134 £59 182

Nelson Fsland 6,638 * 9%6 4 ] 1,050 itd T 15.5

Numivak Island 4,195 " 6] 40 o 108 ba 9 24

Cape Rotmareof 6,000 * 730 | ] 752 10,6 638 125

HNortop Sound 27,307 * £, (5] | O 11 §.220 106 4 569 18

Tl ol EX | 1664 266 35 11,956 112 E.730 ji.d

¥ lecasen boanes et fom poor asrinl ey, thirefine projeciod biomss o some othe: method of extimmimg hiomen: wis wed

" Ho cmincoal ESshery
" Inefades waliey fromi pse-rue Sshery aaly, dosd tob ichals direestdd badl, o kelp Setucties valors
' Incaades 200 ot from e perse oot 2aich mtciled with an psrial prvey calibrasion study

* Techdey emmated walue of 512,000 for the purse seine cach ssogimed] with as serial snsvey caleation study
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Table 3. Pacific herring harvests by conumercial fishers during the sac roe fisheries in the sortheastern

Beriay Sea, Alaska, 1909-2003.

Harermg Ty

Mmmm—-mm&h

T
.-ﬁ-

Yamr Cove Ty Aviwaf -Hﬂ !Eﬂ m E HIH'.I &-l
- .- 0 .
L7 . o "
950 - . i - - . I-Il - I-I.'l
FLAT] a . i . F [ . [
1913 . . - 7% - ™ -
1653 a . . - k1] - 3 -
“H - & l - . = - - & =
LT K] - - i M - - 1k - (L] -
LT . H . + . . A B 5 -
7 i # . - B B 5 - i N
[Lit] - . " . ' - 1] - 1 .
1954 ; . ; . : # # g
IER 1] - . . " - 14 |3 -
1941 ' v o P * 1 - 1 .
1] 1944 - - : . S - - - -
LT ] - . . = - -
e . . . , . . .
147 ) . . - - - - "
| Bl i . . B - » -
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Table 4. Number of buyers and fishers participating in northeastern Bering Sea Pacific herring fisheties,

Alaska 1996-2003.

Number of Futhermen

Seine *

E
g
b

Year [Chstrict Number af Buyers G

RiTTE] Sepzmy Cive .
Gaodnews Hay
Cape Avinnf
Melson Lsland
Mamrvak Istand
Cape Romansol
Tiorion Sound

§
o d .
"

ki

1]

u.

002 Secusity Cove
Goodmews Bay
Cane Avinaf
Helson bilund
Numsrvak Tsiamd
Cape Resmnzof
Iorton Sound

efl.l

A

2001 Becumty Cove
Cusudmews Hay
Ciipe Avinal
Melsom Esland
Nimivak lsimd
Cape Homarsol
Mortom Sound

1‘1

[ T~ e 7 ¥ [

2000 Secunty Cove
Goodaews Bay
Cape Avinaf
Nelson [eland
Humrivalk Jabsnd
Cape Weanaeenl
Morion Sound

IEES Becumty Love
Croondterws Hay
Cape dovamad
Melson Ixland
Mumshvak island
Cape Hommmeal
Naartets Setired

ﬂdzﬁaarﬁﬂurotaust

-
]
.

TR Securty Love
Gondnewy Bay
Cape Avimod
Ml [sland
Sunivak laland
Cape Rosrmazod
et Somzl

ZLERBLIE N BT

e

97 Becurity Canve
Tivates Has
Cape Avimod
telsan fuland
Sk [chd
Cape Roxmmrend
Moo Soond

GRB&E

L I T T

P T - I = T el L | T - B N e T

e Security Cinve
Gioadnewy Bay
Cape Avioal
Nedum Leband
Mizmrvak labend
Cape Kemmssrod
Narrton Sound 0 81 -]

* Besch scine pear prokibeed o all districts except Norkm Soand and Port Clasence. Prrse weine peas alicowed anly in the
Sazivak Yalaud Thrtrct

. Mo conmricsl openings

* Inchales 3] plines fshers 1ad | belp fisker

! inchuder T) pilloer fishery asd 3 edp fisbers

* inchades 91 gilinet fabery, ) beach seine Babers eoad 1 kelp Babens.

" iachuden | 1¥ gilinet Sabers, | buit Salver nd 7 halp Schers

' inchader 7 pilleet fishen and | pare i faber

¥ Inchades 35 gillnet fisbers, | bai fisher and 11 kelp faben.
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Tahie 5. Pacific herring spasning hiomass, karvest peideline, snd expleitalion m commercial fshing disticls in the northeastern Bepnge Sea, Alaska for 2003
and projections for 2004,

2003 2004
Estinrted Harvest Harvest Exploftanon Remunder Projeeted Way, Explaitation Macvest (1ons) *
Distrivg Rigmass (fons)  Guidelne (tons) Raje funhorvested) | Binmass (ons) Rate {%4) Gmdeline
Seeurity Cove L0, &0 2,130 0 Q.U 2130 9,494 2 £.544
Cioodnews Bay &340 1,70 a0 4 1,664 7,744 20 1,349
Cape Avinef 3512 | 173 4.4 EL*k 1,360 L5 05
[Nclson Istand 6,130 836 817 133 bl 5,085 10 817"
Numvak lsland 5,182 [0 2 4.4 07 4,739 20 WA
Cape Romanzof ENE-5 035 57 13 RLCY 3.500° 20 700 °
Nortem, Sowd 32u9ls 5,062 1,587 4.3 1475 28,787 20 5,757
Part Clarence - [ 64 - - 165 - - [65 °
Totals 70,627 12,145 2,030 0,118 62,022 12,351
. ' Preseasai profectlan. Biomngs ol bavest miy be sdjusted bassd on insmsen estimmtes,
= " teclinn [sland enmncnereial harvest is 20% af projectoc homaes mmus 100 1ens S mibsistonee harvest

* Projoction frum oddpaint of 2003 bomass cdmate of 3,169 o 4,202 tons. Allowalkle harveat will tange Trom GO0 1o 800 tons based on Inscasen indizaters of shyndance

" Harvest puideline of 1631600



Table 6. Yacific hemring subsistence harvest (lons) and efTon data feom selected northeasiern Bering Sea greas, Alades, 19782003

Viilaga 197K 1579 1983 19R] PR IeKD 1UR4  [of5 1GEA J0E7 (URE [9Ee (000 J0u) (991 1993 404 [90S 198G 1997 IR0 Vs 2000 0] 2062 200
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Urebcurriut L1 ¥ i 1 ii : = 4 . ' ‘ ¢ ' x ' " i : 2 < ; 5 = 1
Tokesouk May T 51 L 14 M . . Al T 1 B = A 4 X i 1 46 42 - - - - E
Wighlomts - - . . . . - L 15 It £ 18 ) ] 1 13 11 1 i " ; . ;
Mewlink - . - . . - i 13 iIH 12 1 5 | 7 & 9 iy i < - - - =
Tuilal ah L 97 i 4l B . ul 157 (28 13 A4 ln Ty 92 Ed 1T ©F s - " - - .
Mor. Pisiing Fanilies A I I S - S ST - R R S I S A - -
Muptivak [slamd
Mekaryuk . . . . - - . = <] - - - L H 4 3 . - - - - - - - -
N Flakiing Famities - . - - - . . Il i - - - tE n 17 in . - - - - - -
Chler Faseodowrm Lelts
Chieformak . i : rEa - 14 : < e : = . = L = . % .
K ik - . - . . " i - 14 * - " " . . - - - - v
Fongigun i - - . . A o - . - . . - - -
Kwigillmges L 11 - I3 b H b1 . = = H : 2 E : P 5 .
Tetal . £ L3 . 1} - - in 2 28 - - - - el = i - e . - ' - . -
No. Pishing Families . n {1 . | - 3 S P . - i . 5 - = g . 2 3 < s - .
Yokoa Deita
Soatrmren Bay I L] 3 i i 3 4 2 2 i 2 H 2 1 i L] | i I 4 bt | ] + J =] )
Chevak . 2 4 3 3 | 3 1 | 1 z | 1 =] <l =1 4 i =1 <1 =1 F I i =1 I
Vienpes fxy 4 1] i 5 - 4 + 1 i 4 F i 3 < 3 - 1 i 2 | i i | <| i p |
Tatal 5 A | 14 i i1 S i 3 T A L] 3 4 L fs I 1 i 3 B i 3 i B
No Fishiog Families 0 B4 Gl 45 4Y 3T 47 & a0 3} 3 M 3 I8 M AX 48 &2 I M 1% 47 S0 3 W M

* Subgislence sarvey renddl are belizved lo sccuratzly rellect harvest Wende, however, reportod catcdlies reflec! mininsgn Ngeres gince all fishermos canmal he gontscied
* Fishilng famifizs. wers not meerviewed or only o porton of fshing Tamilies were mierviewsd 25 barvesl was ermumesated while om doping racks.
" Unmiamin® efTor ws included with Tummalk



Tahle 7. Summary of Pacific herring commercial harvest by fishing period for northeastern Bering Sea fishing
districts, Alaska, 2003

[hsrio Subdismet  (Gear Perind Ias Time Towml Hours  Harvest (tons)
Secunity Cove Phis € prermmereial Fishesy
Cioodnews Hay Cilines ] [ 13600 . (£ e T
3 MG 3400 - |0 4b ra
| e ez e [ 34 LT
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3 a3 LT L | i iz
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T I LK)
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Figure 2. Norton Sound commercial herring subdistricts.
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Figure 3. Pacific herring biomass distribution by commercial fishing
district, Arctic-Yukon-Kuskokwim Region, Alaska, 2003.
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Figure 4. Pacific herring commercial harvest distribution by fishing district,
Arctic-Yukon-Kuskokwim Regon, Alaska, 2003.
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Figure 5. Pacific herring recruits (ages 2 through 5 for commercial fishing districts wathin the Arctic-Y ukon-
Kuskokwim Region, Alaska, 2003,
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Figure 6. Age composition of Pacific herring for the total estimated biomass
{escapement and havest) for the Security Cove, Goodnews Bay, Cape
Avinof, and Nelson Island Districts within the Arctic-Yukon-Kuskokwim

Region, Alaska, 2003.
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Figure 7, 2002 age compositions {percent by number of fish) for Kuskokwim herring subdistricts used to detennine

best fiL for surrogate Cape Avinofl VMG data.
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Figure 8. Age composition of Pacific hemring for the total estimated biomass
(escapement and harvest) for the Nunivak Island, Cape Romanzof, and Norton
Sound Districts within the Arctic-Yukon-Kuskokwim Region, Alaska, 2003,
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